PRC2 and SWI/SNF Chromatin Remodeling Complexes in Health and Disease.
The dynamic structure of histones and DNA, also known as chromatin, is regulated by two classes of enzymes: those that mediate covalent modifications on either histone proteins or DNA and those that use the energy generated by ATP hydrolysis to mechanically alter chromatic structure. Both classes of enzymes are often found in large protein complexes. In this review, we describe two such complexes: polycomb repressive complex 2 (PRC2), with the protein methyltransferase EZH2 as its catalytic subunit, and the ATP-dependent chromatin remodeler switch/sucrose non-fermentable (SWI/SNF). EZH2 catalyzes the methylation of lysine 27 on histone H3, a covalent chromatin modification that is associated with repressed heterochromatin. The catalytic activity of SWI/SNF, in contrast, leads to a state of open chromatin associated with active transcription. In this review, we discuss the biochemical properties of both complexes, outline the principles of their regulation, and describe their opposing roles in normal development, which can be perturbed in disease settings such as cancer.